CONTACT AREA-SENSOR 



[0001] This application claims priority to Japanese Application No. 2002-280491 
filed September 26, 2002 and Japanese Application No. 2003-208252 filed 
August 21, 2003, the entire contents of each of which are hereby incorporated by 
reference. 

FIELD OF THE TECHNOLOGY 
[0002] The present technology relates to a contact area-sensor having 
an image sensor function, and in particular to a contact area-sensor 
constituted of a plurality of thin film transistors (TFT) aligned in a 
matrix manner. 

BACKGROUND OF THE TECHNOLOGY 
[0003] One conventional example of means for obtaining image 
information from both sides of a document sheet can be found in 
Japanese Laid-Open Patent Application Tokukaihei 11-136444/1999 
(published on May 21, 1999), which discloses a method for 
simultaneously obtaining image information from both sides of a 
document sheet by oppositely placing two line sensors on both sides of 
the document sheet. 

[0004] However, the image scanning device for simultaneously 
obtaining information from both sides of the document, such as the one 
disclosed in the publication above, is disadvantageous in such a regard 
that, when irradiation light is simultaneously emitted with respect to 

1455799 



2 



the same position of the front and rear surfaces of the document, a line 
sensor placed on one side of the document scans the image information 
(such as characters) of both the front and rear surfaces of the document. 
As a result, the device fails to respectively scan the image information 
from the front and rear surfaces of the document. 

[0005] One example aimed at solving this problem can be the scanner 
device disclosed in Japanese Laid-Open Patent Application 
Tokukaihei 6-253097/1994 (published on September 9, 1994). 
[0006] The scanner device disclosed in this publication has such an 
arrangement that two CCD image sensors are oppositely placed fixedly 
on both sides of a document sheet, while simultaneously emitting two 
light beams having different wavelengths respectively to the front and 
rear surfaces of the carried document. This arrangement prevents 
each of the two CCD sensors from scanning image information from 
both sides of the document, and allows each CCD sensor to desirably 
obtain the target image information from each side of the document. 
[0007] However, since the image scanning device of the first 
publication scans the document by line sensors, the device requires a 
mechanism for moving two line sensors, so as to allow them to scan 
both sides of the document at the same time. This offers a hindrance 
to realize miniaturization and reductions in thickness and weight of the 
device. Further, since the device performs simultaneous scanning, it 
is necessary to block the transmitted light. Furthermore, scanning by 
line sensors is time consuming. 
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[0008] Meanwhile, as to the second publication, the scanner device is 
made of a CCD image sensor, which needs focusing, and therefore the 
device requires an optical system such as a lens, a light path or the like. 
This offers a hindrance to realize miniaturization and reductions in 
thickness and weight of the device, and also arises a problem of 
displacement of the optical system caused by vibration. 
[0009] Further, both of the foregoing two image scanning devices are 
only capable of scanning of a document in the form of a sheet, and 
therefore incapable of two-sided scanning for a thick book etc. 

SUMMARY OF THE TECHNOLOGY 
[0010] An object of the present technology is to provide a small, thin, 
light-weighted contact area-sensor, which is capable of obtaining a 
wide area of an image, while ensuring superior portability. 
[0011] In order to solve the foregoing problems, the contact 
area-sensor includes: a plurality of image scanners, each of which 
includes an image scanning sensor substrate in which a plurality of 
sensor sections are aligned in a matrix manner so as to scan an image; 
and a connecting line having flexibility, for connecting the plurality of 
image scanners to each other. 

[0012] The image scanning sensor substrate scans an image with a 
plurality of sensor sections aligned in a matrix manner. More 
specifically, the image scanning sensor substrate is made of a 
translucent substrate, such as a glass, quartz or the like, on which thin 
film transistors (TFT) are aligned in a matrix manner, so as to 
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constitute the contact area-sensor. The image scanning sensor 
substrate generally includes a backlight so as to constitute an image 
scanner. However, the image scanner may be constituted only of the 
image scanning sensor substrate. 

[0013] In the image scanning operation, light emitted toward the rear 
side of the image scanning sensor substrate passes through inside of the 
sensor, and then is reflected on the document surface, so as to provide 
image information to the sensor section. Therefore, the contact 
area-sensor can obtain image information without using an optical 
system, which is required in a conventional CCD image sensor, thus 
realizing a small, thin, and light-weighted contact area-sensor. 
Further, provision of the sensor sections aligned in a matrix manner 
allows the contact area-sensor to carries out two-dimensional scanning 
of an image; therefore, a scanning mechanism is not required, and the 
scanning speed can be increased. 

[0014] Further, the contact area-sensor includes a plurality of image 
scanners, each of which includes an image scanning sensor substrate; 
and these image scanners are connected to each other by a flexible 
connecting line. 

[0015] Accordingly, the contact area-sensor according to the present 
embodiment includes the separated image scanners, which are however 
connected to each other by a flexible connecting line. This allows the 
contact area-sensor to scan a document having a large area with one 
operation, by bringing the respective image scanners into contact with 
the target document. 
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[0016] Further, when image scanning is not performed, the respective 
image scanners can easily be overlaid with each other via the flexible 
connecting line. 

[0017] Further, the flexible connecting line allows the image scanners 

to freely change the composition, so that the contact area-sensor is 

capable of two sided scanning for a thick book or the like. 

[0018] Accordingly, it is possible to provide a small, thin, 

light-weighted contact area-sensor, which is capable of obtaining a 

wide area of an image, while ensuring superior portability. 

[0019] Additional objects, features, and strengths will be made clear 

by the description below. Further, the advantages will be evident 

from the following explanation in reference to the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0020] Figure 1 is a plan view showing one embodiment of a contact 
area-sensor. 

[0021] Figure 2 is a perspective view showing a contact area-sensor 
including a removable memory chip. 

[0022] Figure 3 is a cross-sectional view showing a configuration of an 
image scanner of the contact area-sensor. 

[0023] Figure 4 is a perspective view showing a configuration of a 
light-emitting diode of a backlight included in the image scanner. 

[0024] Figure 5 is a timing chart showing lighting operation of three 
color light-emitting diode of the backlight. 
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[0025] Figure 6 is a perspective view showing a state where two image 
scanners are overlaid with each other. 

[0026] Figure 7 is a plan view showing the image scanner. 

[0027] Figure 8 is a lateral view showing a configuration of a hinge 

member provided on a lateral face of the image scanner. 

[0028] Figure 9 is a perspective view showing a configuration of the 

hinge member. 

[0029] Figure 10 is a lateral view showing an alternative of 
arrangement of a spring of the hinge member. 

[0030] Figure 11(a) is a lateral view showing a part of the contact 
area-sensor in which the respective image scanners are fixed at an 
opened angle of 180° via the hinge member, and Figure 11(b) is a 
perspective view showing document scanning by the contact 
area-sensor and fixed at an opened angle of 180° via the hinge member. 
[0031] Figure 12(a) is a lateral view showing a part of the contact 
area-sensor in which the respective image scanners are fixed at an 
opened angle of 90° via the hinge member, and Figure 12(b) is a 
perspective view showing document scanning by the contact 
area-sensor and fixed at an opened angle of 90° via the hinge member. 
[0032] Figure 13 is a perspective view showing the contact area-sensor 
in a state of performing two-sided scanning with respect to a book, by 
holding the document paper by the respective image scanners connected 
through the hinge member. 

[0033] Figure 14(a) is a perspective view showing another type of 
hinge member. Figure 14(b) is a perspective view showing a closed 
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state of a contact area-sensor which includes the hinge member shown 
in Figure 14(a). Figure 14(c) is a perspective view showing a 
half-opened state of a contact area-sensor which includes the hinge 
member shown in Figure 14(a). Figure 14(d) is a perspective view 
showing another kind of hinge member which can be divided into two 
parts. 

[0034] Figure 15(a) is a perspective view showing still another kind of 
hinge member. Figure 15(b) is a projection view showing an internal 
configuration of the hinge member shown in Figure 15(a). Figure 
15(c) is a detailed cross-sectional view of the hinge member shown in 
Figure 15(a). 

[0035] Figure 16(a) is a perspective view showing a closed state of a 
contact area-sensor which includes the hinge member shown in Figure 
15(a). Figure 16(b) is a perspective view showing an opened state of 
a contact area-sensor which includes the hinge member shown in Figure 
15(a). 

[0036] Figure 17 is a cross-sectional view showing a different type of 
the foregoing contact area-sensor, which includes a 
translucent/lightproof switching layer, instead of the backlight. 
[0037] Figure 18 is a plan view showing a contact area-sensor, which 
is provided with magnets. 

DESCRIPTION OF THE EMBODIMENTS 
[First Embodiment] 

[0038] The following will explain one embodiment with reference to 

1455799 



8 

Figures 1 through 17. 

[0039] As shown in Figure 1, a contact area-sensor is constituted of 
two image scanners 10 which are connected by a connecting line 2. 
The connecting line 2 has flexibility as made of a flexible cable. Note 
that, though the present embodiment will explain based on the contact 
area-sensor constituted of the two image scanners 10, the number of the 
image scanners is not limited. Accordingly, the contact area-sensor 1 
may be constituted of three or more image scanners 10. In such a 
case, all of the image scanners should be connected to each other by a 
connecting line 2. 

[0040] One of the two image scanners 10 is provided with a universal 
serial bus (USB) 3 so as to be connected to a personal computer (not 
shown). Accordingly, in the present embodiment, the contact 
area-sensor 1 is connected to a personal computer at all times. 
[0041] However, the present technology is not limited to this 
configuration. Figure 2 shows one possible alternative configuration 
of the contact area-sensor 1, which includes a memory chip 6 as 
removable storing means for storing image information after scanning. 
After storing image information, the memory chip 6 is removed from 
the contact area-sensor 1 so that the image information stored therein is 
read out by a personal computer. 

[0042] As shown in Figure 3, the image scanner 10 is constituted of an 
image scanning sensor substrate 20 as the upper layer, and a backlight 
as lighting means, which is provided under the image scanning sensor 
substrate 20. 
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[0043] The backlight 30 is made up of three layers. The lowermost 
layer is an optical waveguide 31, which includes a light emitting diode 
(LED) 32 of a red (R), green (G) and blue (B) on one end, as shown in 
Figure 4. Further, a light scattering body 33 and a condensing lens 
sheet 34 are laminated on the optical waveguide 31, as shown in Figure 
3. 

[0044] The image scanning sensor substrate 20 is constituted of, as 
shown in Figure 3, a glass substrate 21, a sensor layer 22, and a 
transparent protection layer 23 provided on the sensor layer 22. The 
sensor layer 22 includes a pixel array in which a plurality of sensor 
sections 24 are aligned in a matrix manner. 

[0045] More specifically, the sensor sections 24 of each pixel includes 
a photo-sensing TFT (Thin Film Transistor; not shown) as a 
phototransistor, and a switching TFT (not shown) as a switching 
element. Further, the light-sensing TFT of each pixel changes its 
electric property depending on the lightness/darkness of the object of 
scanning (such as a document). 

[0046] More specifically, the resistance value of the phototransistor, 
which is used as a photo-sensing TFT, varies depending on the light 
intensity; and this variation further causes variation of a charge amount 
or a voltage stored in a pixel capacitor (storage capacitor) connected to 
the phototransistor. Then, the switching TFT sequentially reads out 
the charge amount distribution or the voltage distribution so as to 
obtain two-dimensional information of the object of scanning. 
[0047] The following will specifically explain image scanning 
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operation of the foregoing image scanner 10. 

[0048] Firstly, light emitted from the backlight 30 passes through the 
glass substrate 21 of the image scanning sensor substrate 20 and 
reaches to a document (not shown), which is oppositely in contact with 
the protection layer 23. To be more specific, the light from the 
backlight 30 is created by sequentially lighting the three color (R, G 
and B) photodiode 32, as shown in Figure 5. Then, due to the 
different reflectivities of the image information of the document, the 
intensity of the light incident to the sensor section 24 is stored as a 
charge, as described above; and the stored charge is converted into a 
voltage by using a charge amplifier or the like, and further converted 
into a digital signal by an analog-digital converter. As a result, three 
images of red (R), green (G), and blue (B) are created. These three 
pieces of image information are captured in other memory (not shown) 
or a periphery circuit, such as a DSP (Digital Signal Processor). 
[0049] Next, these three images are sequentially transmitted to an 
external personal computer (not shown) via the universal serial bus 3 
so as to be combined together. Here, the respective 8 bits of R, G and 
B are combined to be a 24 bits signal in each pixel of the image. In 
practice, a 32 bits signal is created by adding empty 8 bits. As a 
result, a color image is displayed in the personal computer. This 
image can also be printed through a printing device. 
[0050] In this manner, it is possible to provide a small, thin, 
light-weighted contact area-sensor capable of obtaining image 
information, without using an optical system which is required for a 
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conventional CCD image sensor. Further, since this area-sensor 
carries out two-dimensional scanning of an image by using the sensor 
sections (image scanning section) disposed in a matrix manner, a 
scanning mechanism is not required, and the scanning speed can be 
increased. 

[0051] Incidentally, as shown in Figure 1, the contact area-sensor 1 of 
the present embodiment is constituted of two image scanners 10, which 
are connected through a flexible connecting line 2. Namely, since the 
contact area-sensor uses a flexible connecting line for connecting the 
separated image scanners 10 to each other, the image scanners 10 can 
be brought into contact with a document image, thus allowing scanning 
of a wide area of an image at once. 

[0052] Further, when image scanning is not performed, the image 
scanners 10 can easily be overlaid via the flexible connecting line 2. 
[0053] Further, the flexible connecting line 2 allows the image 
scanners 10 to freely change the composition; thus, the image scanners 
10 are capable of two sided scanning for a thick book or the like. 
Accordingly, the contact area-sensor 1 is small, thin, light-weighted, 
and capable of obtaining a wide area of an image, while ensuring 
superior portability. 

[0054] Incidentally, in the foregoing example, the image scanners 10 
connected through the connecting line 2 are not fixedly overlaid to 
each other, and therefore can be inconvenient when carried. 
[0055] In view of this problem, the contact area-sensor 1 of the present 
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embodiment is arranged so that the respective image scanners 10 are 
rotatably connected to each other through a hinge member 40, as shown 
in Figure 6. Further, the hinge member 40 is provided on each end of 
the respective lateral faces of the image scanners 10, as shown in 
Figure 7. 

[0056] More specifically, as shown in Figures 8 and 9, the hinge 
member 40 is made up of protrusion axes 41, each of which is 
protruded from one end of a lateral face of one of the image scanners 
10; a rectangle plate 44 hung on the protrusion axes 41, including a 
long hole 42 created in a linear shape in a hanging direction for 
allowing the protrusion axes 41 to pass through, and a notch 43 created 
perpendicular to the hanging direction; and a spring 45 made of an 
elastic body, which pulls one of the protrusion axis 41 toward the other 
protrusion axis 41. 

[0057] The protrusion sections 41 are loosely caught by the long hole 

42 and the notch 43, in a portion passing through the long hole 42 and 
the notch 43. The front ends of the protrusion axes 41 are formed as a 
disk with a larger diameter than that of the long hole 42 and the notch 

43 so that the front ends in the form of a disk prevents the rectangle 
plate 44 from coming out of the protrusion axes 41. Further, The 
protrusion axis 41 loosely caught by the notch 43 can be easily 
removed by rotating the rectangle plate 44 along the notch 43. 
Otherwise, the protrusion axis 41 loosely caught by the notch 43 is not 
easily come off the rectangle plate 44, as being pulled toward the other 
protrude axis 41 by the spring 45. 
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[0058] Note that, the spring 45 may instead be other elastic body, such 
as a rubber. Further, the spring 45 above is mounted to the protrusion 
axes 41 by their respective ends; however, the present technology also 
allows such an arrangement that only one end of the spring 45 is 
mounted to one of the protrusion axis 41, while other is mounted to the 
vicinity of the notch 43 of the rectangle plate 44, as shown in Figure 10. 
This configuration also enables the two image scanners 10 to be pulled 
toward each other. 

[0059] By having the hinge member 40, the image scanners 10 are 
rotatably connected to each other. Further, the respective lateral faces 
of the image scanners 10 of the present embodiment are formed in a 
rectangle. 

[0060] With this arrangement, as shown in Figure 11(a), by rotating the 
image scanners 10 about the respective protrusion axes 41, it is 
possible to open the image scanners 10 through the hinge member 40, 
and fix them at an angle of 180°. Further, when the respective image 
scanners 10 are thus fixed at an opened angle of 180° while being in 
contact with each other by their ends, the image scanners 10 are pulled 
toward each other by the spring 45, thus stably fixing themselves at the 
opened angle of 180°. 

[0061] Consequently, since the hinge member 40 fixes the respective 
image scanners 10 to be opened at 180°, as shown in Figure 11(b), the 
image scanners 10 are stably fixed as a unified plane, and easily scan a 
document 4 in the form of a sheet. 
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[0062] Further, in the case where the target document has a wider area 
than that of a single image scanner 10, the scanning can easily be 
carried out by thus arranging the two image scanners 10 to be a unified 
plane and fixing them. 

[0063] Incidentally, when scanning is carried out with respect to both 
sides of an opened thick book, for example; it is difficult to completely 
flatten the book, since inner ends of the book are curved toward the 
binding areas. In this case, if the book is opened at an angle of 90°, 
the respective pages can be flattened. 

[0064] More specifically, when scanning of image information is 
performed with respect to a thick book which is opened at 180°, the 
book cannot be completely flat, since the respective pages are pulled 
toward the binding areas, which perpendicularly bend with respect to 
the pages. Accordingly, the binding areas are missed from the 
scanned image, or will be deformed even when successfully captured. 
[0065] In this view, in the present embodiment, the image scanners 10 
can be rotated so that they are fixed in the opening state at 90°, as 
shown in Figure 12(a). 

[0066] With this arrangement, as shown in Figure 12(b), the contact 
area-sensor 1 can easily and successfully carry out image scanning 
even for a thick book 5 in such a manner that the book 5 is opened and 
fixed at 90° so that the respective pages are completely flattened, and 
the contact area-sensor 1 is brought into fully contact with the whole 
plane of the target image. Namely, the contact area-sensor 1 is 
capable of image scanning with respect to a book opened at 90°, and 
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therefore it is not necessary to open the book at 180°. 
[0067] As shown in Figure 6 above, in the present embodiment, the 
image scanners 10 can be fixedly overlaid to each other by the spring 
45 having elasticity. Since the spring 45 thus fixes the contact 
area-sensor 1 in a folded state, the contact area-sensor 1 can be carried 
in a compact state, thus improving portability. 

[0068] Further, in the present embodiment, the contact area-sensor 1 is 
folded not only for carriage but also for scanning of both sides of a 
paper of the book 5, by holding the paper therebetween, as shown in 
Figure 13. 

[0069] For such a case, the contact area-sensor 1 of the present 
embodiment does not allow both of the image scanners 10 to carry out 
image scanning at the same time. With this arrangement, each of the 
image scanners 10 will not scan image information of the rear side of 
the page, even when the contact area-sensor 1 scans the document sheet 
4 by holding the sheet therebetween. 

[0070] Further, the hinge member 40 of the present embodiment 
includes the spring 45, which can make the gap between the image 
scanners 10 even wider. By having such a hinge member, the image 
scanners 10 can stably hold the document 4, even when the document 4 
is reasonably thick. 

[0071] The contact area-sensor 1 having the foregoing configuration 
includes the image scanning sensor substrate 20 in which the thin film 
transistors (TFT) are aligned in a matrix manner on a transparent 
substrate of such as a glass or a quartz. In this constitution, light 
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emitted toward the rear side of the image scanning sensor substrate 20 
passes through inside of the sensor, and then is reflected on the 
document surface, so as to provide image information to the sensor 
section 24. Therefore, the contact area-sensor 1 can obtain image 
information without using an optical system, thus realizing a small, 
thin, and light-weighted contact area-sensor 1. 

[0072] Further, the sensor sections 24 aligned in a matrix manner 
perform color display by sequentially scanning the light source in 
which the R, G and B are switched by time. Provision of such sensor 
sections 24 allows the contact area-sensor 1 to perform high-speed 
scanning and also to omit a scanning mechanism. 

[0073] Further, by opening the image scanners 10 via the hinge 
member 40, and respectively bringing both side of the document sheet 
4, or plural pages of the document 4 into each scanning surface of the 
image scanner 10, it is possible to carry out image scanning with 
respect to large area of plural documents, with one operation. Further, 
the contact area-sensor 1 can be folded when carried, thus ensuring 
superior portability. Consequently, the present embodiment provides 
the contact area-sensor 1, which is capable of carrying out scanning 
with respect to a plurality of documents 4, and to plural different 
positions of the thick book 5, with one operation, while ensuring 
superior portability. 

[0074] Further, by combining the image information scanned by plural 
operations, it is possible to carry out scanning for a larger area of 
image information of the document 4. 
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[0075] According to the scanning time by one image scanner 10, which 
is approximately 0.3 seconds for a monochrome image, and 
approximately 1 second for a color image, the scanning with two image 
scanners 10 takes approximately 2 seconds. Further, upon scanning of 
both sides of the document 4, the respective backlights 30 should be 
alternately lit so as to prevent information of the front and rear 
surfaces of the document from overlaying with each due to the 
transmitted light. The separate scannings for the front and rear 
surfaces of the document can be completed in approximately 2 seconds. 
[0076] As described, the contact area-sensor 1 according to the present 
embodiment is constituted of a plurality of image scanners 10 for 
scanning an image, each of which includes an image scanning sensor 
substrate 20 including plural sensor sections 24 aligned in a matrix 
manner, and an elastic connecting line 2 for connecting the plurality of 
image scanners 10 to each other. 

[0077] With this configuration, it is possible to create a small, thin, 
and light weighted contact area-sensor 1, which is capable of obtaining 
image information without using an optical system, which is required in 
a conventional CCD image sensor. 

[0078] Further, the contact area-sensor 1 according to the present 
embodiment includes the separated image scanners 10, which are 
however connected to each other by the connecting line 2. This 
allows the contact area-sensor 1 to scan a document having a large area 
with one operation, by bringing the respective image scanners 10 into 
contact with the target document. 
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[0079] Further, when image scanning is not performed, the respective 
image scanners 10 can easily be overlaid with each other via the 
flexible connecting line 2. 

[0080] Further, the flexible connecting line 2 allows the image 
scanners 10 to freely change the composition, so that the contact 
area-sensor 1 is capable of two sided scanning for a thick book or the 
like. 

[0081] Accordingly, the contact area-sensor 1 is small, thin, 
light-weighted, and capable of obtaining a wide area of an image, while 
ensuring superior portability. 

[0082] Further, the contact area-sensor 1 according to the present 
embodiment includes the image scanners 10, which are rotatably 
connected to each other by the hinge member 40. With this 
configuration, it is possible to scan a large area of one side of the 
document with one operation, by opening the image scanners 10 at 180° 
via the hinge member 40. Further, after the scanning is completed, 
the plural image scanners 10 can be overlaid with each other via the 
hinge member 40; thus, the contact area-sensor 1 can be easily folded. 
[0083] The contact area-sensor 1 can perform scanning of a large area 
of information with one operation, and also can be carried in a folded 
state, while maintaining the connection state of the image scanners 10. 
[0084] Consequently, it is possible to provide a small, thin, 
light-weighted contact area-sensor 1, which is capable of obtaining a 
wide area of an image, while ensuring superior portability. 
[0085] Further, the hinge member 40 of the contact area-sensor 1 
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according to the present embodiment can be freely attached or removed 
to/from the image scanners 10. This allows the image scanners 10 to 
be separated from each other when carrying out scanning of image 
information from two documents distant from each other. 
[0086] Further, in the contact area-sensor 1 of the present embodiment, 
the image scanners 10 can be opened at an angle of 90° via the hinge 
member 40. 

[0087] Accordingly, the contact area-sensor 1 can carry out image 
scanning even for a thick book without a scanning error in such a 
manner that the book is opened and fixed at 90° so that the respective 
pages are completely flattened, and the contact area-sensor 1 is then 
brought into fully contact with the whole plane of the target image. 
[0088] Further, the contact area-sensor 1 of the present embodiment 
can easily scan a document in the form of a sheet, by opening the 
respective image scanners 10 at 180° and fixing them at the angle by 
the hinge member 40 so that the image scanners 10 becomes a unified 
plane. 

[0089] Further, in the contact area-sensor 1 according to the present 
embodiment, the hinge member 40 is made up of protrusion axes 41, 
each of which is protruded from one end of a lateral face of one of the 
image scanners 10; a rectangle plate 44 hung on the protrusion axes 41, 
including a long hole 42 created in a linear shape in a hanging direction 
for allowing the protrusion axes 41 to pass through, and a notch 43 
created perpendicular to the hanging direction; and a spring 45 made of 
an elastic body, which pulls one of the protrusion axis 41 toward the 
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other protrusion axis 41. 

[0090] Accordingly, this hinge member 40 allows the contact 
area-sensor 1 to scan both sides of a document 4 by holding the 
document 4 between the two image scanners 10, for example. In this 
case, the document 4 held by the image scanners 10 is also pressed by 
the spring 45, thus ensuring contact of the document 4 with the image 
scanners 10. This means also that the hinge member 40 ensures 
contact between the two image scanners 10 when the contact 
area-sensor 1 is folded, and therefore, it is possible to hold the image 
scanners 10 without being separated from each other when the contact 
area-sensor 1 is carried. 

[0091] Further, in the present embodiment, the two image scanners 10 
are fixed at an opened angle of 90° or 180°, for example, by arranging 
the long hole 42 and the spring 45 of the hinge member 40. 
[0092] Further, the contact area-sensor 1 according to the present 
embodiment can carry out image scanning by individually driving each 
image scanner 10. This function allows the image scanners 10 to 
carry out image scanning for only one side of the document 4, when 
image scanning is performed by holding the document 4 therebetween. 
[0093] Further, the contact area-sensor 1 according to the present 
embodiment can sequentially drive the respective image scanner 10, so 
as to prevent the image scanners 10 from simultaneously scanning both 
sides of the document. In this manner, it is possible to unfailingly 
scan each side of the document without a scanning error. 
[0094] Further, the contact area-sensor 1 according to the present 
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embodiment is arranged so that each of the image scanners 10 includes 
a backlight 30 on a rear surface of the image scanning sensor substrate 
20, and the backlight 30 sequentially turns on red light, green light and 
blue light in a sub-frame period. This allows the contact area-sensor 
to carry out color scanning of a document image. 

[0095] Further, the contact area-sensor 1 according to the present 
embodiment stores all of the image information scanned by the 
respective image scanners 10 in a memory chip 6 provided at least one 
of the image scanners 10. This memory chip 6 is removable form the 
image scanner 10. Accordingly, the contact area-sensor 1 is not 
required to be connected with a PC etc. at all times, thus ensuring 
desirable portability. Further, the superior mobility allows the contact 
area-sensor 1 to carry out image scanning at an arbitrary place without 
a personal computer. 

[0096] Note that, the present technology is not limited to the foregoing 
embodiment, but may be applied in many variations. For example, the 
hinge member 40 is not limited to the particular configuration adopted 
in the foregoing embodiment. 

[0097] For example, as shown in Figure 14(a), a 
commercially-available hinge 50 may be used as the hinge member 40. 
This hinge member 50 offers easy fabrication of the image scanners 10 
rotatably connected to each other, as shown in Figures 14(b) and 14(c). 
Further, as shown in Figure 14(d), this hinge 50 can be separated into 
two parts, thus allowing the image scanners 10 to easily scan two 
documents distant from each other. 
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[0098] Further, though the connecting line 2 of the present embodiment 
is externally exposed, as shown in Figure 6, the present technology is 
not limited to this structure, and the connecting line 2 may be 
internally provided in the hinge member 40, as shown in Figure 15(a) 
through Figure 15(c). More specifically, the example shown in 
Figures 15(a) through 15(c) constitutes the protrusion axes 41 and the 
rectangle plate 44 by using the cylinder protrusion axes 41a and a 
cylinder connecting tubule 44a. In this case, the cylinder connecting 
tubule 44a can be divided into two parts, which are partially overlapped 
with each other. With this structure, the image scanners 10 are 
capable of freely scanning with respect to both the document sheet 4 
and the thick book 5, by expanding/contracting the cylinder connecting 
tubule 44a. 

[0099] By adopting this structure, the connecting line 2 is not 
externally exposed when the contact area-sensor 1 is opened, or closed, 
as shown in Figures 16(a) and 16(b). This offers better appearance of 
the contact area-sensor 1. 

[00100] Further, though the image scanner 10 of the present 

embodiment includes the backlight 30, the present technology is not 
limited to this structure, and the image scanner 10 may be made up 
only of an image scanning sensor substrate 20. In this case, the image 
scanner 10 scans an image by using outside light. 

[00101] Further, when the image scanner 10 does not include the 

backlight 30, it is preferable that a translucent/lightproof switching 
layer is provided on the rear surface of the image scanning sensor 
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substrate 20. 

[00102] More specifically, as shown in Figure 17, the image 

scanner 10 may be constituted of the image scanning sensor substrate 
20 and a translucent/lightproof switching layer 70 provided on the rear 
surface of the image scanning sensor substrate 20. 

[00103] The translucent/lightproof switching layer 70 operates 

to switch condition of the image scanning sensor substrate 20 between 
a translucent state and lightproof state. The translucent/lightproof 
switching layer 70 has a function of the translucent/lightproof 
switching means. 

[00104] For example, the translucent/lightproof switching layer 

70 is created by, as with a liquid crystal display, evaporating a 
transparent electrode on two glass substrates, and sealing a liquid 
crystal material between the glass substrates, and then laminating 
polarization films on both sides of the glass substrates. This 
translucent/lightproof switching layer 70 is electrically turned on or off 
so as to be switched between the translucent state and the lightproof 
state. 

[00105] When the contact area-sensor 1 having such an 

arrangement carries out image scanning by holding a document sheet 4 
between the image scanners 10, it may be arranged so that one of the 
image scanners 10 is set in the lightproof state while the other scans 
image information. 

[00106] Therefore, when two image scanners 10 alternately carry 

out scanning of both sides of a document 4, it is possible to prevent the 
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image scanner 10 placed on one side of the document 4 from scanning 
information of both the front and rear surfaces of the document 4 due 
to the transmitted light coming from the rear surface of the document. 
[00107] Further, when the contact area-sensor 1 carries out 

general scanning, i.e., scanning of one side of the document 4, the 
image scanners 10 are placed on the document 4, and the 
translucent/lightproof switching layer 70 is set in the translucent state. 
[00108] Thus, the contact area-sensor 1 can scan image 

information of the document 4 by using outside light coming from the 
rear side of the image scanners 10. 
[Second Embodiment] 

[00109] The following will explain another embodiment with 

reference to Figure 18. For ease of explanation, materials having the 
equivalent functions as those shown in the drawings pertaining to 
Embodiment 1 above will be given the same reference symbols, and 
explanation thereof will be omitted here. 

[00110] In the present embodiment, as shown in Figure 18, 

magnets 60 are provided on the periphery of the respective image 
scanners 10 instead of the hinge member 40 of the First Embodiment. 
The magnets 60 allow the plural image scanners 10 to be detachable 
from each other. 

[00111] Note that, the present embodiment provides magnets 60 

on the periphery of the respective image scanners 10, instead of the 
hinge member 40; however, the present technology also allows a 
structure including both the hinge member 40 and the magnets 60. 
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[00112] This structure ensures the contact between the image 

scanners 10 due to magnetic force, when the contact area-sensor 1 is 
folded. 

[00113] Further, the image scanners 10 fixedly connected to 

each other are however can easily be separated from each other, thus 
carrying out image scanning in the opened state. 

[00114] Therefore, it is possible to provide a contact area-sensor 

1 capable of obtaining wide area image information, with superior 
portability. 

[00115] Note that, the present technology is not limited to the 

described embodiments and rather may be applied in many variations 
which however do not exceed the scope of the patent claims set forth 
below. 

[00116] For example, the backlight 30, which is made of a 

light-emitting diode 32 in the First and Second Embodiments, may also 
be made of an EL (Electro Luminescence). 

[00117] As described, the contact area-sensor is arranged so that 

the image scanners are rotatably connected to each other by a hinge 
member. 

[00118] It is possible to scan a large area of one side of the 

document with one operation, by opening the image scanners via the 
hinge member, which rotatably connects the image scanners. Further, 
after the scanning is completed, the plural image scanners can be 
overlaid with each other via the hinge member; thus, the contact 
area-sensor can be easily folded. 
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[00119] Accordingly, the contact area-sensor can perform 

scanning of a large area of information with one operation, and also can 
be carried in a folded state, while maintaining the connection state of 
the image scanners. 

[00120] Consequently, it is possible to provide a small, thin, 

light-weighted contact area-sensor, which is capable of obtaining a 

wide area of an image, while ensuring superior portability. 

[00121] Further, the contact area-sensor is arranged so that the 

hinge member is detachable from each of the image scanners. 

[00122] The hinge member can be freely attached or removed 

to/from the image scanners. This allows the image scanners to be 

separated from each other when carrying out scanning of image 

information from two documents distant from each other. 

[00123] Further, the contact area-sensor is arranged so that the 

hinge member connecting the image scanners to each other allows the 

image scanners to be fixed at an opened angle of 90°. 

[00124] For example, when scanning is carried out with respect 

to both sides of an opened thick book, it is difficult to completely 

flatten the book, since inner ends of the book are curved toward the 

binding areas. In this case, if the book is opened at an angle of 90°, 

the respective pages can easily be flattened. 

[00125] In this view, the contact area-sensor is arranged so that 

the hinge member connecting the image scanners to each other allows 
the image scanners to be fixed at an opened angle of 90°. 
[00126] Accordingly, the contact area-sensor can carry out 
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image scanning even for a thick book without a scanning error in such a 
manner that the book is opened and fixed at 90° so that the respective 
pages are completely flattened, and the contact area-sensor is then 
brought into fully contact with the whole plane of the target image. 
[00127] Further, the contact area-sensor is arranged so that the 

hinge member connecting the image scanners to each other allows the 
image scanners to be fixed at an opened angle of 180°. 
[00128] For example, when carrying out scanning of a document 

having the same size as the two image scanners adjacently disposed, it 
is preferable that the image scanners are fixed to be a unified plane. 
[00129] The hinge member connecting the image scanners to 

each other allows the image scanners to be fixed at an opened angle of 
180°, and therefore the image scanners are stably fixed as a unified 
plane, and can easily scan a document in the form of a sheet. 
[00130] Further, the contact area-sensor is arranged so that 

protrusion axes, each of which is protruded from one end of a lateral 
face of one of the image scanners; a rectangle plate hung on the 
protrusion axes, including a long hole created in a linear shape in a 
hanging direction for allowing the protrusion axes to pass through, and 
a notch created perpendicular to the hanging direction; and a spring 
made of an elastic body, which pulls one of the protrusion axis toward 
the other protrusion axis. 

[00131] The rectangle plate is provided with a long hole for 

allowing the protrusion axes to pass through, and the protrusion axes 
are pulled toward each other by the elastic body. Accordingly, the 
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image scanners are also pulled toward each other. Therefore, this 
hinge member allows the contact area-sensor to scan both sides of a 
document by holding the document between the two image scanners, 
for example. In this case, the document held by the image scanners is 
also pressed by the spring, thus ensuring contact of the document with 
the image scanners. This means also that the hinge member ensures 
contact between the two image scanners when the contact area-sensor is 
folded, and therefore, it is possible to hold the image scanners without 
being separated from each other when the contact area-sensor is 
carried. 

[00132] Further, in the present embodiment, the two image 

scanners are fixed at an opened angle of 90° or 180°, for example, by 
arranging the long hole and the spring of the hinge member. 
[00133] Further, the contact area-sensor is arranged so that the 

image scanners include a magnet between the image scanners, which 
fixes the image scanners when the image scanners are overlaid with 
each other and which allows the image scanners to be freely joined 
together or removed from each other. 

[00134] The contact between the image scanners is ensured due 

to magnetic force when the contact area-sensor is folded. Further, the 
image scanners fixedly connected to each other are however can easily 
be separated from each other, thus carrying out image scanning in the 
opened state. 

[00135] Consequently, it is possible to provide a contact 

area-sensor capable of obtaining a wide area of an image, while 
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ensuring superior portability. 

[00136] Further, the contact area-sensor is arranged so that the 

connecting line is internally included in the hinge member. 
[00137] The connecting line is internally included in the hinge 

member, i.e., it is not externally exposed. This offers better 
appearance of the contact area-sensor. 

[00138] Further, the contact area-sensor is arranged so that the 

image scanners can be individually driven for scanning images. 
[00139] The contact area-sensor can carry out image scanning by 

individually driving each image scanner. This function allows the 
image scanners to carry out image scanning for only one side of the 
document, when image scanning is performed by holding the document 
therebetween. 

[00140] Further, the contact area-sensor is arranged so that the 

image scanners can be sequentially driven for scanning images. 
[00141] As described above, the image scanner generally 

includes a backlight. Therefore, when the two image scanners 
simultaneously scan the front and rear surfaces of the document by 
holding the document therebetween, an image scanner placed on one 
side of the document scans the image information of both the front and 
rear surfaces of the document, due to irradiation of the backlight. 
[00142] In view of this problem, the contact area-sensor 

according to the present embodiment can sequentially drive the 
respective image scanner, so as to prevent the image scanners from 
simultaneously scanning both sides of the document. In this manner, 
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it is possible to unfailingly scan each side of the document without a 
scanning error. 

[00143] Further, the contact area-sensor is arranged so that each 

of the image scanners includes a backlight on a rear surface of the 
image scanning sensor substrate, the backlight sequentially turning on 
red light, green light and blue light in a sub-frame period. 
[00144] Each of the image scanners includes a backlight on a 

rear surface of the image scanning sensor substrate, and the backlight 
sequentially turns on red light, green light and blue light in a sub-frame 
period. This allows the contact area-sensor to carry out color 
scanning of a document image. 

[00145] Further, the contact area-sensor is arranged so that at 

least one of the image scanners includes detachable storing means, 
which stores all image information scanned by the image scanners. 
[00146] All of the image information scanned by the respective 

image scanners is stored in the storing means provided at least one of 
the image scanners; and this storing means is removable form the image 
scanner. Accordingly, the contact area-sensor is not required to be 
connected with a PC etc. at all times, thus ensuring desirable 
portability. Further, the superior mobility allows the contact 
area-sensor to carry out image scanning at an arbitrary place without a 
personal computer. Note that, by removing the storing means from 
the contact area-sensor, and attaching it to a personal computer, the 
document image information stored in the storing means can easily be 
displayed in the personal computer. 
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[00147] Further, the contact area-sensor is arranged so that each 

of the image scanners is provided with translucent/lightproof switching 
means on the rear surface of the image scanning sensor substrate, for 
carrying out switching between a transparent state and a lightproof 
state. 

[00148] When the contact area-sensor carries out image scanning 

by holding a document sheet between the image scanners, it may be 
arranged so that one of the image scanners is set in the lightproof state 
while the other scans image information. 

[00149] Therefore, it is possible to prevent the image scanner 

placed on one side of the document from scanning information of both 
the front and rear surfaces of the document due to the transmitted light 
coming from the rear surface of the document. 

[00150] The embodiments and concrete examples of 

implementation discussed in the foregoing detailed explanation serve 
solely to illustrate the technical details, which should not be narrowly 
interpreted within the limits of such embodiments and concrete 
examples, but rather may be applied in many variations within the 
spirit of this disclosure, provided such variations do not exceed the 
scope of the patent claims set forth below. 
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